NMR analysis of dynein light chain dimerization and interactions with diverse ligands.
NMR is a powerful tool for quantitative measurement of the thermodynamic properties of biological systems. In this review, we discuss the role NMR has played in understanding the various coupled equilibria in dimerization of dynein light chain LC8 and in its interactions with its ligands. LC8, a very highly conserved 89-residue homodimer also known as DYNLL, is an essential component of the dynein and Myosin V molecular motors and is also found in various other complexes. LC8 binds to disordered segments of its partners, promoting them to dimerize and form more ordered structures, often coiled coils. The monomer-dimer equilibrium is controlled by electrostatic interactions at the dimer interface, such as by phosphorylation of residue Ser88, which is a regulatory mechanism for LC8 in vivo. NMR experiments have uncovered several subtle interactions--weak dimerization of a phosphomimetic mutant, and allosteric interaction between the LC8 binding sites--that have been overlooked by other methods. NMR has also provided a residue-specific view of the titration of histidine residues at the LC8 dimer interface, and of a nascent helix in one of the binding partners, the primarily disordered dynein intermediate chain IC74. We give special attention to methods for quantitative interpretation of NMR spectra, an important consideration when using NMR to measure equilibria.